Below we describe the analysis steps and the assumptions used in the estimation of activated neurons (see Figure 1) . Summary
Discussion
How reliable is the number we obtained? The estimation hinges on several intervening quantities, each exhibiting a rather wide margin of error. Although such Our calculation revealed that at least a million neurons in object-related areas and at least 30 million neurons errors are minor when compared to the huge number of neurons that turn out in the calculations, we always in the entire visual cortex might be activated in response to a single image. preferred to err on the conservative side. Thus, a similar in spike activity. Their interpretation of the result was However, since more than 80% of cortical neurons are that the BOLD signal reflects the synaptic inputs to a excitatory [20] , we can assume that most of the BOLD given area rather than its spiking output. Under normal signal is driven by excitatory rather than inhibitory acconditions the synaptic inputs and the spike output are tivity.
usually highly correlated so that this distinction has no The model uses an estimation of the peak firing rate significant practical implications. In fact, Logothetis et of the neurons in the studied area. This rate may change al.
[6] have shown that for short stimuli, as in our case, due to task demands and attentional effects [21] [22] [23] . An an almost linear relationship between spike rate and increase in firing rate will give rise to an increase in BOLD signal does exist. The spikes-to-BOLD ratio in V1 BOLD signal and therefore to an erroneous increase calculated here is higher than that reported previously in the estimation of responsive neurons. However, this
[4], but since this ratio is based on the typical BOLD change in firing rate is around 20% on average [21, 22] , levels obtained in each lab, the crucial point is that substantially less than the change we allowed in our activation in both V1 and occipito-temporal cortex was estimate of the firing rate (20-45 spikes/s-an increase estimated in the same scan. of more than 100%). Such an increase in firing rate is well However, the fact that the BOLD signal is explained within the error limits of the estimation. Furthermore, better by LFPs than by spiking activity may have conseattentional effects in area V1 will offset this erroneous quences in cases where there is dissociation between overestimation, so the error due to attention will actually the synaptic input and the spiking output, such as when be caused by a differential attention effect that may the input is inhibitory [27] . In such cases, the BOLD exist between V1 and object-related cortex.
signal will reflect spiking activity in other brain regions, Finally, the results are compatible with a recent study providing bottom-up and top-down input to the studied showing that the brain's normal energy consumption area rather than spiking activity in the area itself. allows a ceiling of about 30 million concomitantly active It could be argued that the large number of objectneurons [24] . In the future, as more accurate approximaselective neurons estimated by this study is due to the tions are obtained for each of the above steps, a more low temporal resolution of the fMRI. Thus, it is conceivand more refined estimate of the number of neurons will able that there may be a rapid process in which the be possible. neuronal representation starts out as a representation of local object features, whereas at a later stage, only a few islands of more "holistic" object-selective neurons remain. The sluggish response of the fMRI averages et al. [29] . Still, the integration of several seconds of
